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ABSTRAK 
Tumbuhan ditanam secara meluas di banyak kawasan bertujuan untuk 
menghalang hakisan tanah apabila berlakunya hujan lebat dan ribut. Pada masa kini, 
penanaman pokok lebih cenderung untuk ditanam untuk tujuan estetik di mana 
tumbuhan dipotong kepada bentuk untuk mencantikkan tempat. Terdapat kajian yang 
menyiasat tumbuhan sebagai penghalang apabila dikenakan beban ledakan. Walau 
bagaimanapun, hanya terdapat beberapa jenis penyelidikan mengenai tumbuhan yang 
diterbitkan secara akademik mengenai tumbuhan sebagai penghalang. Oleh itu, bacaan 
akademik secara umum mengenai tumbuhan sebagai penghalang pada dasarnya adalah 
terhad. Percubaan yang diterbitkan dan boleh diakses untuk rujukan kajian ini ialah 
kerja menumpukan pada objek yang berbeza yang bereksperimen untuk keupayaannya 
untuk menyerap atau mengurangkan tekanan letupan. Ia bertujuan untuk mengkaji 
parameter tekanan letupan sebanyak 30 lbs. (13.61 kg) Trinitrotoluene (TNT). Oleh itu, 
siasatan lanjut dijalankan untuk dinding RC dan tumbuhan tertakluk kepada beban 
letupan terutama pada pergantungan mesh tepat terhadap AUTODYN. Experiment ini 
bertujuan untuk mengkaji parameter tekanan letupan sebanyak 30 lbs. (13.61 kg) 
Trinitrotoluene (TNT). Analisis elemen terhingga AUTODYN yang tidak linear (FE) 
adalah perisian komersil yang digunakan untuk membangunkan angka yang disahkan 
mengikut data tekanan letupan yang direkodkan dari percubaan sebelumnya. Simulasi 
berangka untuk analisis tekanan letupan dijalankan pada empat kes halangan objek 
yang berbeza. Kajian numerik kini melibatkan kes-kes di ruang terbuka tanpa sebarang 
benda yang bertindak sebagai penghalang, RC yang bertindak sebagai penghalang, 
tumbuhan jenis umum yang bertindak sebagai penghalang dan kedua-dua pokok serta 
dinding RC bertindak sebagai penghalang. Keempat-empat kes ini dimodelkan dalam 
ANSYS-workbench dan disimulasikan dalam AUTODYN. Keputusan berangka yang 
diperolehi diikuti oleh keputusan yang disahkan yang dilaporkan oleh penyelidikan 
terdahulu untuk pengesahan. Kajian ini membuktikan kes numerik dengan satu-satunya 
tumbuhan sebagai penghalang menunjukkan pengurangan tekanan ledakan tertinggi 
sebanyak 9.8% dan 6.7% berbanding dengan kes dengan dinding RC dan kedua-dua 
tembok dan loji RC. Ini mungkin disebabkan oleh tumbuhan yang menyerap tekanan 
letupan menyebabkan tekanan letupan berkurangan kepada 290 kPa manakala Case 2 
dan Case 4 dikurangkan kepada hanya 490 kPa dan 310 kPa. Keputusan terhadap 
dinding RC diperolehi menunjukkan pengurangan tekanan terendah apabila tekanan 
menghasilakn permukaan dinding apabila gelombang itu melanda. Refleksi gelombang 
letupan telah menyebabkan tekanan ledakan meningkat. Siasatan lanjut disyorkan 
terutamanya pada ketepatan meshing untuk kedua-dua dinding RC dan tumbuhan 
sebagai penghalang apabila dikenakan beban ledakan. 
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ABSTRACT 
Plant is widely planted in many areas mainly to prevent soil erosion and as 
shading purpose from storm and heavy rain. Nowadays, planting plant is more likely to 
plant for aesthetical purpose in which the plant is cut to shapes to beautify a place. 
Previously, there was a research carried out that investigated plant as barrier when 
subjected to blast load. However, there are only few researches on plant academically 
published regarding plant as barrier. Thus, the academic reading on plant as barrier is 
basically limited.  The published experiment and accessible for reference of this present 
study is the work focusses on different objects that is experimented for its ability to 
absorb or reduce blast pressure. It aims to study the blast pressure parameters of 30 lbs. 
(13.61 kg) Trinitrotoluene (TNT). Thus, further investigation is required for both RC 
wall and plant subjected to blast load especially on the appropriate and accurate 
meshing dependency in AUTODYN. Present work aims to study the blast pressure 
parameter of 30 lbs. (13.61 kg) Trinitrotoluene (TNT). The AUTODYN non-linear 
finite element (FE) analysis is commercial software used to develop a validated 
numerical according to the recorded blast pressure data from previous experiment. 
Numerical simulation for blast pressure analysis is conducted on four cases of different 
object barrier. The present numerical study involved cases at open space without any 
objects acting as barrier, only RC wall acting as barrier, only plant of general type 
acting as barrier and both plant and RC wall acting as barrier. These four cases are 
modeled in ANSYS-workbench and simulated in AUTODYN. The numerical results 
obtained are followed by a validated results reported by previous researches for 
validation. The present study established that, numerical case with only plant as barrier 
showed the highest blast pressure reduction by 9.8% and 6.7% compared to cases with 
RC wall and both RC wall and plant respectively. This might due to the plant that 
absorbs the blast pressure causing the blast pressure to be significantly reduced to 290 
kPa whilst Case 2 and Case 4 reduced to only 490 kPa and 310 kPa respectively. Cases 
with RC wall present showed the lowest pressure reduction as the pressure reflects the 
wall surface when the wave hits. The reflection of the blast wave had caused the blast 
pressure to be magnified. Further investigation is recommended especially on meshing 
precision for both RC wall and plant as barrier when subjected to blast load.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Research Background 
Today’s terrorist activities and threats have become massive and on-going 
problems all over the world. Countries especially in the middle-east are continuously 
being bombed. These countries that are continuously threated by wars have gone 
through a huge losses and damages in terms of property and also the people 
(Remennikov et al, 2005). However, an explosion or a blast load is not only related to 
bomb. It can also be battery explosion, gas leakage and industrial plants related. Blast 
load is an overpressure explosive material that results in a large dynamic load that will 
then cause injuries to the people and catastrophic damages to the buildings both 
internally and externally. The results may cause the collapsing of buildings, blowing out 
of windows and debris and breaking down of building safety system due to the dynamic 
load created by the explosion is higher than the original design loads for which the 
structures are analysed and designed. 
The study of structure to find a blast resistance material has become a 
significant study due to the blast load case that occurred on December 11, 2005 at the 
Buncefield Oil Storage Depot. The explosion had caused so much loss such as homes 
and businesses surrounding the area (Scott G.Davis, 2010). Due to space constraint, 
development had to be done next to the dynamic loading prone area mentioned earlier. 
In order to cater this dynamic loading phenomenon towards the safety of the civilians, 
one of the effective approaches is by investigating the efficiency of tree to reduce or 
absorb blast wave to prevent the blast wave from harming the civilians and damaging 
the buildings. 
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In this study, a presentation of a three-dimensional (3D) model with a specified 
tree positioned at certain standoff distance from the explosive material is to be 
designed. This design is modelled to analyse the efficiency of a specified tree to absorb 
blast wave to reduce the negative impact surrounding the explosion area. Apart from 
that, a reinforced concrete (RC) wall of several proposed dimensions is also included as 
model to investigate the blast overpressure parameter at 30 lbs. TNT of blast with the 
presence and the absence of the RC wall. The RC wall and the specified tree will also 
be arranged differently to compare the amount of pressure exerted on each of the 
arrangement to be simulated in the selected software. This 3D modelling will be 
constructed and designed by using nonlinear finite element analysis software which is 
AUTODYN. AUTODYN is an integrated explicit tool to model a nonlinear dynamics 
of solid, fluid and gas that uses finite elements (FE), finite volume (CFD) and mesh-free 
particle (SPH).  
1.2 Problem Statement 
There are many life risking explosions that had occurred in our world nowadays. 
These explosions of different weight and strength had brought a great impact on people 
and environment. It has caused the death of people living nearby the explosive material 
such as the explosion of the oil storage terminals, nuclear plant, and rocket fuel 
containing flammable gas (Zipf et al. 2010). In this case, there have been a lot of towns 
and residential areas built near to those explosive material plants due to space 
constraints. The occurrence of an explosion is an instant reaction with dynamic pressure 
acting on it. The blast waves will propagate around the area and blow away the 
residential areas, buildings and towns. These damages will cause the repairing and 
maintaining cost to be higher due to severe damages caused by the explosion (Luccioni 
et al., 2004). 
Other than that, explosion will also bring damages to human health. The blast 
wave produced by the explosion will cause ruptures to people’s eardrums in about 1% 
for every 5 psi of blast overpressure and also brings damages to the lungs at about 15 
psi of blast overpressure. 1% fatality might occur if 35-45 psi of blast overpressure is 
subjected to blast load (Glasstone S, 1977). However, most common injuries are due to 
the flying debris and collapsing structures that strike civilians. Long-term effect of an 
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explosion may cause eye-cataracts to human according to a study of Chernobyl Clean-
up workers. These are the dangerous and harmful risks.   
Therefore, it has been a significant effort in finding the solution towards saving 
life and protecting the environment. This research is carried out specifically to 
investigate plant as blast wave absorbent to reduce the propagation of waves travelling 
farther and affects the environment and civilians apart from analysing the physical 
impact of plant with the presence and the absence of RC wall. 
1.3 Research Objectives  
The objectives of this research are as follow:  
 To investigate the blast pressure parameter of 30 lbs. TNT. 
 To study either plant is able to reduce or absorb blast pressure.  
 
1.4 Scope of Research 
This study is focused on developing a three-dimensional (3D) model to analyse 
a fully integrated engineering analysis codes specifically designed for non-linear 
dynamic problems. This 3D model is developed in order to acknowledge the efficiency 
of plant to absorb shock wave produced by an explosion and able to safe life and 
buildings. Besides, this 3D model is also done to observe the blast pressure parameter 
of 30 lbs. Trinitrotoluene (TNT). The Arbitrary Lagrange Euler (ALE) processer is 
performed in the AUTODYN software to simulate the blast pressure analysis. The blast 
load is subjected to 30 lbs. TNT that comes from the explosion of various explosive 
sources. The validation of the blast pressure will also be done by comparing the 
research work reported by Yan et al. (2011). The result obtained from the simulation 
will specify the amount of pressure exerted at the back of the plant at 4876.8 mm (16 
ft.). Distance from one pressure transducer to another is 1219.2 mm (4ft.).  
The surrounding of the explosion area is modelled with a structural wall sizing 
1829 mm x 1219.2 mm. The thickness of the wall is 152 mm with 305 mm of strip 
40 
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